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(57) Abstract: A clamp device and a clamp method for a heat-treated article enabling heat-treatment operation by suppressing the 
deformation of the non-heat treated area of the article in a waveform, wherein a quenching area which is a heat treated area longi- 
tudinaMy extendedly formed in a part of a raised part (1 1) and a non-quenching area which is a non-heat treated area longitudinally 
Mm Z u T, ,n , f P 0 ^" 5 ° f thC RdSed P 3 " (»> Md fla "ge Parts (13) are disposed in the slender heat-treated article 
(10) in which the longitudinally extending raised part (1 1) is formed are airanged parallel with each other in the lateral direction per- 
pendicular to the longitudinal direction. The flange parts (13) are clamped by a first clamp means (22) and second clamp means (23) 
disposed in the longitudinal direction. The first clamp means (22) is a tight clamp means fixedly holding the flange parts (13), and 
S^of, clamp means (23) are loose clamp means loosely clamping the flange parts (13) by allowing the heat-treated 

article ( 10) to be curvedly deformed such that the heated quenching area is positioned on the projected side 
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[0074] ^tc^m^mm^io(D^>^mi^9>^mi3b±rim^i-^m2^>^ 

^23<DmQX^^^^m7<D±M27Ab, flFXL«fP#29©Tffi29AttC«: 
3}3\ ^^^13<DX^f^^(DWjt^R^^^fcfe<Dlij^Rm^^il^-CVN5 

o 

[0075] ^7W*#:27©_hiB27A^^.*f|J*t29©TBi29Att, 77ls*?U\3b¥- 

[0076] 04T^i-«t5{C, f^^-^210_h^^«, ^9^/^g20W9^$tbfc 
tb, *«^S(C^{^r<D*DB^g40«i«jf&*mM-e^A^14^il^P^ 

•*-3fc<0-o*>3fc«\ £<&#H$&£a40fcra\ EJ5^^Ei6T^i-J;5(c, ig^bftv> 

'^Mmm^hmm^ti^mm^mm^mm^ti^mm^i^mnhtix^^ zti 
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«>, z<Dimmm4o^ mAmm4<D±^mmz.~mi.xmmx^-mM\m 
coo??] immn4msmm9cvxnu mmm®& iQ^^^mmox^^ 

[0078] *it. m4x^tix^z&i^ imT-y;u2uzte. ^nmmxh^mmm 
M^42^mnhfvxm,mm^m®ff a io^^^mm2ox^9^^tix 

[0079] ^mmmm&io^9^mm2ox^>y'^nxi¥m^-^/v2uz±ryh^ti 
km. Mmmm4o&T&u ^Mmmm4otmm&mm&io<D±iz±vhtsti 

^oaio<DmAmmi4(D±mmm^mmff a io(Dmmm^h~m7!)^mmz 
nmtom&ti* mAmm4^mmm^xmmtit^ mm*m±zti% 0 

mmwfrbibmzti. mAmm4<DmAthtf?£&n% 0 ^^/^g2o^ 

[0080] ^±^-^V^T^^^^g20T^^^tLfc»^ ! a#?p B plO<Dj^A^14 

»B^g40T^p^$ttfci#, H2-eKWbfcJ:5 fcWaBBbBffil l©miB«i 1A 

^ffi^llBO-^^H^HTV^A^14f* > ffl!l®laSllBOffiO^^ 

7>-^13^^^^TV^^A^15(C^bT^^rS 0 ^A^14«X 

^l^«^TV^cfe,^^^A^14(DM3S^J:oT^^»fplO« 

, X^fftfCoV^ ^A^14^(te>tLTV^|^®§pil<D]Ifg|f|SllAO#J^ l £i ] 

W^^oT^^ft^^^^^^ ^VN^Si!, ^^MJp^pIOK^ X# 

ft^*:&»X;^<7)iM£OZ^ 
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[0081] *mMMn<D*7^mw2ox»\^ mmjtt&*>* »ffl®-*®jMKfiBts 
[oo82] n©fc«>, mbmmto&io&immztiitk^ ^mxmmi^mm^m^ 

[0083] ^c^A^^O^^^j^^fc^m^llOffig^llA^j^in, 

^^27©±S27AXtt^^§P#290T®29A{^ML^^^^^^^ 
»^^Tii % tfa&LfcJ:^ ^7>-^^270±®27Air^x.^#290T®29 

9>^13tt*2^>^#a23I^UTR»l!:»<ii:K:«i5 0 
[0084] £©fc«>, #«6A*«15t)aioTV^9^fU13tt, jMAffi«i4® 

&}-B:£ltZ>Zk&X$Z> 0 
[0085] Jt^LfcJ;?^ ^7^^27<D±B27A^^gp#29(DT®29Aft, Z7 
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[0086] t^x% ^mmmmxn, &mmmmm2frb&Mmzmmi.xmmAmm 
4<dmj&\^ m&&m®&io\m\.xTMfrb?£-t5^ m^ts^ tmvmm 
&io<Dmmfrbteisthz> 0 zcDtztb, y&mz.mwmfeisthx\^mAmm4\z.^ 
\^x3%mirz>h s z.<Dmxm.m4\z.m^x, mmfam®&io<Dm£±mmvx 

^nztizt, ^(DibM&fttstitcmmm^ mm^mm^io^m^z^x, 

vz>zkict£z> 0 zom^ mm<Dmtsi%ft{a^ mm<Dm^^<D^Mi^oxx^ 
fo<D££m&tf;ft±c ^<DRmmmz^x&rzmm<vmm$riztetf%xjffa 

[oo87] i,fru *nm&M\z.&z>?^-7mw2o\^ rnm^t^^ w.\^^^^z2 

^mt^<>tz.m^m<D^mx^9>^mm2oizx^x^y>^^ mx^m<D 
tt(DMmt&m^<DW;Mxte£}vtttb. ±mKmM*mmmmm&io{z$i 

[0088] ^mmmmxit, ^^^^m.2\z.^^^^\3^^-t^ 

{&mt, &2?7>^m23lZtetf%7T^m3&?^7'1rZfemZ. EUT^L 
t^MT-^21tm^24t<DmR^mT-^21ty"^yb26t<Dm^ 

Ai-fr>j*33<Dm£&m?iirzz.kiz£<>xMmxzz>^bfrb. ?7>-?mmox? 
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[0089] &;fc\ &±<Dm£m*X3jfaiZ^\,^X<Dh<DX'h<>fZj!>K i^A^14fi, ^(D^ 

[0090] k^A,, Y^•(p]^oV^TOS'9^^^?mX«^-^•Syti^)(D 

[0091] ;w-X^7yy^i^otv ^&2*9v:/3^23Fi 

, X^fpJ^jg^-r^^t^ft^^i-atO^^oT^fe-f , ^2^^^^23 

, m2^^^23^^^^^^^^ 13 ^ % Xjf\tUzmx$Z>KL,tc^Zjf 
32^^LTV^^^V^^:27^x.|fP*t29(D^^||^a^fT^ > £/c, i> 

[0092] m7Rnm8\^^>^m3<D^^i¥mt^^mmmt^m^vxn 

[0093] 07©^1^7>-y^52«.T^^W^oTV^^54^^^fc^^5/ 
[0094] *fc, IH8(DB2^7>'^^53t> x T^^gB#£&oTV ^:7^*ffc57&;i 
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o 

[0095] ^LT, ^^U59^9>^m7bmz^>^Ul3^/V—X{Z^^zfX^ 
3£^AT^5^60/^£5c£tL, #£!«59<^Tffi59B/5^^:/;fc#:57<D_h 
%t£h<Dbt£^X\<^ 0 

[0096] ^*5 % e^eis^&iv-c, m *.nm5, 59&mm$itzi/v>y\^ ^r^v>¥ 

Xh£\<\ 

[0097] El9^^7^^g20^/V--X^^^T^S2^^^73^h^^ 

y>^m3tm^\^x\ >s 0 

[0098] ^7>'^S20(Df^^-^>^21^@^i^TV^6-<-^§|J^•71^C^i#|^g|5|t 

m$tix\,^ 0 ^-xnmi^<Dg-&ntf72<Dmwrt^ ^-^muz±r 
^^M<m^rix^M^i7iAK^hx^mmM74^nAu ^m^m 
4^^nm2(D^mmAir^bi^^xt^nx^^t^,m^74^m 
^^^m2^m^^bizx^,m2^>zf^m3(Dm^m^mm^ri 

[0099] M2^^^73(DT^^^#^oTV^^^^:^77(7)±{ftiJ^« % B2 
^>^m3(D±^>^UUbf^Xi ^ifiW79^|at$tl, ^(D^^fR 
#79^ > M^a^D B plO^«H^#JO«^(D$ft80T^>'^^77^_hT^^ 
M&&tzmttlfbtlX\<^ 0 *fc, ^V7 B ^77(C«JSfty>'^#810T^^ 
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^Mm9tmm^mm7t<Dmm^m8x^n.mmv>^umibmmv 
[oioo] M2??>7 , ^m3ia^ mm^m^ a io(D^^m3^-x^y 
zmmmi%^®-90frmvbtix\^ o ^mmMm^ifmmm^^oi^ ? 

7>^fc77fcTfa%lzmA£tltc.7$/Vh91t, -^>Vh91^^7°^77^ 

ML,xt2y?^%tcfr<Dvv^yh92b%mKxm)$.i$tix\, ^ D ni9-e^£*i/cv V5 

«fc5K^ ft^tt79(DTm<D&l?&79A&tf/lsh9l<Dm&91Afc^&~fZ>Z.tlZJ: 

&x%% 0 

[0101] 01OT^LTV^j;5^, ^y^850t°^h>n5/K85A^iSf ^i&Lfc^tte, 
£^m9« % My>^#8lM^ 

V>y85<DK°Xh>V)yh*85AtiWXji{¥mi,tib$\n^ &X_Utt79te, ^^ft 
77iOP^«p H l82£|lgttT;7^v^^ 

u ^mrm2(D±^mMmm^^9oxmm^x^^^:^b^ 0 z.<dx.? 

^^^^gPl3^^ 2 ^^^^73W-X(^^$^c^^^^^ 
alO^CoV^-C^A^^^||^^$^ o ^ LT ^ M°^Y^nyV85A<Dm^W-m\^ 

^x&x.i$tt79tfm%mmvtib^ n^&x.zt. ^x.nu79\cx^^^ 

^$tbfc^^^A^tLfc^^»D° D 10«^^^20d^^9tll$tL 

<5o 

[0102] ^^85(Dfc°^h>-n^K85A^#Wlb^J;oT#^W79^$A80^^,^{c 
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[0103] Lfc^oT, lg9^.U?|l|10-Ci^$^^TV^^V^^^^^^T^^l^V 

ffifmSr^2^>-/#H:73te^c$*5-i:ds-ct5 0 S&i^^^afclf^ 
^^^73^|^#^h^^(D«^«^i-^i:^j;?),-oBl^7^^ 

[0104] Elite. W^«|J#79^79^g|J13^— X^9>^LTV^i:#^*5ttS^2 
^9XT^H:73©-«f|J14:^:H-e*>5 0 79>-^lf|S13^^|f|J#79d^©#m-e^ 

±lft#^Ftt, ^^^#79»^y^TO87i:(Dig^|f|3-e^#88^*^V^-C > 3 
^y^^#87^#89^^^^®llj$^f c fe(D^^^^^^^79^^ 

^13^-X(^7^b^#{C^{^®^y^gP#87<D[Bl#«, 

W870±«(D#89<D^^\$ft88^ffii-6Ji[^#^F^^LT^M 
^.Sl0fliJ<D^£fcoTl>5fa#^fc5^ 

9£r tp >h tc&$t&3!4fe tin 1 OM^mWlir^t W: ft V \, 

[0105] Z.(Dtctf), ftF^§P#79^7^^gpi3^— X^^/Ub&fS, ^fx.$3#79 

^=>>^|H$13a^<^;^^^ 

»l»LTt>, If ^#79(CJ:S77^^13(D/W-X^7^^^^i-§-i;^ 
-C#5o ^2^y>'^ B ^73?^v-y^^vV c eV^^l^J^:^bfc#^{C«, #80 
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[0106] ^©^ife^flg©m2^^#©73tt, J¥^gP#79^77^§Pl3Sr/^ 

t5fc»©B9XVHlW*tfc«B^ft90HltT^, £«>¥«90tt, # 
»T^h91&|eli|te£i^^ 

[0107] B2^X7 p #©73tt % S?L71A-e^^g^^MBrie^#|^$Utt72(C 

^^m2^^^73^T^^L^^^V^T,^^a^p R plO(DH^rfES 
[0108] *48,»l^>^#«^2^9X/^a73lC^tt*7^^13*^>^5 

ffl-fr-f > mtk*r--7>v2.\v>±\^ ?^-7*m7&±miz.nmztitc'<-xi®tf 
[0109] Hi2n, ^h^^#^-efc§Mi^7^^222t, /v— x^7^#^-e$> 
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[ono] ^<DmrnMm<D?7>zfmw22o^ ^^xmmx^tzmmmmtnz^ ^m^- 

7/V22lttti?ti<D?9^^&222, 223tfmm£fttch<Dtt£^X\,^ 0 tLtc. 
ttl*:fr<D?7>^&222, 223^ ^^» 0 °d100^A^^o-CV^ 
7^^13^±^>'^#iT^^^Mir^7>'^i-^7>'^222A > 2 

»§|S222B, 223BtfabW, l2»)gB222B, 223Bft, ^Ti/y^C£oT?£/& 
£;*XTl^ 0 I£»)g|3222B, 223B^(D^T<D&mz.&^X^TZ/V>y(D\?*h>Vv 

3M£222, 223\$&Wl? : 5l/zf^$kbt£^X\^ 0 

com] ^^^^^^222, 223«, mmmm240iz-M<D^rmm24i, 2 
42xmM&tixte<9, z.<D®mmw24o^ mm^,mw^240At, 
^-igxi&f&tsti. ww&m40A<DftmzmmirzMfflm40Bb&m^xm, 

-tt(Dx.T%!&m24U 242X^^^222, 223tmm£tlX^Z>tyW#1®2 
40AKte, ^T^yu^—243^hmm^T^m^tlX^^ 0 1jO##g|5240A 

it, ±m^T^v>^(D^b>v2^z^mm^n^^tcm^ =^rmm24u 

222, 223^i^fTt?tl6o ^^^§P222A, 223A<7)±^^7 B gPM^rT^ 
V^g(5#^^J-bTKC[ni»J$-fr§§)##§B240A^^#x.« % sV\&;t3^ 
:7 B g0222A, 223A{C^^ffi^lp B n 10^7^$iir^##f)5240AOf^ltj«, 
$lJ^^24OBO^-7-T^^$tt^)l|S#^Lfc^VN > Ml^^^222t02^ 
^^^223t(DP^^■a?X^•|B]^c^^@gE^$t^TV^Sm2^^#^223|^ 

[0112] rtv?r^^J^|^BJi-§^ N ^r^tV(D^^#^222, 223<D^W}1®Wbts:o 
TV^T^7^^W^±«^M^ I ai0^g$tL/c^ N ^^g244d^f^ 
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mffaio^y^y^^ xxfa\mmmmmtshx\,^n2?7i/^&223 
^^^i^>^^222izm^^m2^y>y^223imm^m^io^ 

^mmmffaio^^^^ kilt, w$km<D / %2?^-7^wt223\z.& 

»«S^ D R DlO(Z)^^« N ^l^^^222ravMlI#^b^oTfT^ 
[0113] ^0^^/^18:222, 223iC^X^m^m^ a 10^^ Z f^f l t c t^Z^ 

. Wim&mm&ioi^ m^tcmmmmtm^ rteo^>^^222, 223 
^^^li^m^^xh^m^m^m^^io^m^^m-r^m 

titcm. mi2x^m^tix^^^Mmmmmmmmm^.<Dmmmmi^, w. 
AmmK ^nmmm^hmmir^mmiz^xmm^mm^io^mm^b 

coin] ^(D^k. um^w24Q(ommm40B<D^^xw^fhx\^m^mm 
m-rzt, m^z-zt, mmmirmm244^i¥mm^m^mm^240BizA 
xvxfrbmfemm&mmistc.^ §i##gi3240A«, m : mm40B^h(Dm^izx 

K), ^§130^^^222, 223\Z.m&Mm®&lO<D?7l/^*MW^%W.Wil£ 
[0115] -^^*^«ICj;S^,^h^^^il:Tfe50i^7^^222^^^ 

^^»p n plO?rjl|S^^^t-^fc^, **l^h^7^#&222, 223^^m 
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[0116] fc*5 % Z.<DMMMmX^ m*7l^¥m222&fflWm&240-efflm£*lT\, ^tz 
[0117] Bl3-Bl7B\ ^1^7^^S.^2^>7°^(?5±^^gp#i:T^7 

[one] z<Dmi&i&m\mz>?7>-7mmioo^ &&k¥zm<Dm. 

^^^oiizm^tifc^mumo4t^m^x^^ 0 mi^>^mii2(D^ 
b<D*m}nmo4b&&&mo3iz$rMvxmwttsti^ nw9ir?¥9Lii&&t*i 

04b&mnm03\z.ftM^xmmi5tix\^ o vmsamm&io^ u-,vnmz 
mft£tixMnirzfeftmi9izmttbtLtc§:imii9A, nsBizm^ti. m 

[0119] El6f±, Sl4©S16-S16j»»rB|gSr^U-rv^ 0 i©016-C^$^TV^J:5fc 

, M2^^¥mi3<DT*?>7m#ii7<D±Miz.^ Tm\zmTfizx:ut& 
&±ft-rz>b, ^nmi9(D^nrmi9A, l^B^m^totix^itmmmm&i 
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[0120] ^fX^J:^ Wi&Mmyn&lOte, ^1^^^^112^^2^^^113<D^ 

[0121] ikt^mm&mm&io&Tfy^ntfiis, ii7i:tity^tifc^,#^ 

fd, #»#103(Cfi, mi3-e^i-J;5^ 3te^«9^0^^t 0 ^121^fti2 
2^LT±fp]#{^t)#{t^TV^^a6, l^&tmi3T^$turv^J;5K:, »i 

[0122] r©f, $btC#^§P#103^J:#^^^ #^#103^^^g^^ L/ci# 
Sr^LTV ^501 5<£>S1 7-S 1 7%m ® mx$>Z>m 1 7^i"J;5 ^2^^#^ 
1 1 3(D±^^gP#l 16(DTS|5(^fi)c$tLTV ^{K£4m 16A^T^^^gR#l 
17c^|*3|?|$117At;i#1^U ^^0±T^^^g|5^-116, 117OT 

^mi2<D±T<D?7>7umi4, ii5xmmm^ti. ^ y^vuizn. 
A<DTmzmwt£tix\, ^z&m i6B^r^7^mui 1 wm^m 1 7b^a 

Ut£#* ^§P116B03fe*®i:S^117B<DjS®^F^^, -77^i?Ul3<Dm£ 
[0123] ^i©J:5^79>^l3^i^9>^^aii2^2^>^ , #aii3i:-e^ 
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[0124] M3ww«tefevvc, mmm&iomm&mjezvzitibiDmmnwm 

U3<D±?7^Mtfil4, 116t<Dm^ m£<DmteZi/J*ZfrA-tZZ.klZ£<9ft 
[0125] ^^5^^1^^^ll2^2^^^113iT^»TOo R plO^ 

T^ztifzkzia^ *W)i$mo4izmwifbtix\,^Mmmmi24timmmm 

mmtomi^T®m&mm&io<DmAmm4mnmt$ti, immm& 
iottftMmmmm2ofatomMttftnmx^M£iiz 0 

[0126] ^^^LT«lA^l4O^A^^Tbfc^^Hvy^i02^J:oT# 

i«#io3temu z<DT&(D&*\zL&\,*xmmmm&iotej£nmi9<D& 

rt«sii9A, lWBicanmM. &wc% »»f„ioit £frflcii90>£ 

[0127] ^Mmmm(D^^mmiooizx^k.mm^mm^io^mi^>^mi 
2km2?9>^®ii3x?7>7irz&m*xmA^zimk, m>fm&»r\. 
fz®mtomm&io&KJM^mtoirzftMkz, m?m i so^mot g » 

[0128] sfc, i©*«^tt©^^ft«iootcj:5^ AKNMB«124«. #*L*V>?F» 
Wl04««9#(t^ttTV^ci6,±M^nS^gl24g^tJ?-^p^gi 

24kmmmwk^<:m^—^^m^m^\ mf&k-rz^k&xi*. ^<otc 
[0129] mis^xfmi9<Dmmrm\m^^mm3o\^mi3-mi7(D'mm^m 

119#«te*U infcf^foij, #tt*frl31©*»fc»ia:$H*:W-/P132tcJ6 
rt**tT*f^«7feff*13 338H«ffl**t, ^£ff#133^ #*fi|S**i03fr#|* 

0£i^c-c&5 o 
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[0130] z<DmMMm\mz?7is7mmi3o^^Mnm33*mvt*m3i<DKmz 

n^x^x^nmo3^muuio4(DMr^m^tc^ mmzm&tix^&x 

^m^mmff a io(D^>^Mi3tKmi^>^mii2tm2^y>^mi3x 

[0131] z.(D£?\^ z.(Dmmmmxn^ r^^mms, 117— (DWimf&mvo&MXD 
mm^yhn, m^>v>^io2x^mMmo3Rxfr^y>^mi5, ii7&± 

mm^mtm^, M-&mio3<D±g-&!p(DM&&mz$o\,^x, m&%m.m&i 
ozmuirzfchb (D&im 1 1 9A, 1 1 9B&mx.tc7£n<£ 1 1 9^wm^x^s< tv ^ 
wmfmmn.yfmz.m^^>^m30^(Dm^mmtx^ o 
- [0132] E2o^in2itt, m^-mii^mm^mtmismfmiQcommmm^x^ 

. Ml^^^RXfm2^T^^(D±^y>^UUtT^ : 7^UUt7iK ^ 
[0133] m20X^^X^^o^ T?9^Uttl37lZ.mrttc7 : 7^yhl37A^ ftx. 

nm3s*mi3SA**,b\z.±.T$mi&ma&mrtb^ w^ui3S[z.mm^ 
v>^i39^m^^ X \^ 0 z.(Dtctb. mmw-<DM-mi®mz.mm£tix\,^T?7 
>-^i$tti37\zm&mm!®&iotimm±vhtsti%^bi^ m2ox^£tvx\,^b& 

w.^mm^io(D^>^m3^K r^>-^nui37tm^um38bxm 
mm^n^b^x<ot^iv^ 0 

[0134] m21X^fhX^^±^9>^nm36^m^m38iZMVXX^^.'rfv 

xm^(D^mumzmm^fhx^,±m^^m^m^m^x±^'r^b, 
c\<Dm2ix*k-r£yi^ ±?7>?*i®m36<DTm^ : 7>i?m3i£mmu z.<d& 

. ^nm38^m^v^Vi39^xmi38A^<=p^z±^izmmu y^isp 

1 3 7bX?9>7'£ftZ> 0 
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[0135] m20RVmiV*£tlX\,^±T<D?9^1fmi36, 137«\ 7^^SRl3«r 
[0136] -^^^^J;5i,MB^S^p B Dl0^±^7^|f|3#136iT^^§|J#13 

[0137] H2o-c^f ^^>])>yi39xmm-r^K.mui38^r^y^y 

[0138] E22te, /w-X^9x/^ai*o-cv ^&2i^ir?mWL<!>±? , ?>7Wstk-T9 

[0139] ^^^#146«,«^hl48T*5g^^c*feC$ftl49^^CWl50^T' 
T^X7 p «»«-147t>, ft^M51T^^nf^^C|ftl52^feC# 
153£^fcStfi/rv>5 0 T^^Wl47^|2|^(D#^§RW{-^^#(t^tl, 
-^T^7^^147(D^feC#153<D±^^^^^TV>5^^§Pl53A{^ 
^^a^lf D 10<D79^§Pl3^«fe®-fe5/h$tV-5o #l^gP#fcJ;oTT^>^ B ^ 
*t 147;^ EI^0^1>jg|3#{C^«9#(tt)tLTV ^ _h^>-^#146^fp]oTft 
^«*-C±#-r«i:, 022T?^StbTV^fc*5i?, 77>i?m3i>K S»t»153A- 
*U ±^^^#146(D^taC|ftl49(DT^»^$ttTV^^$pi49Ai:TvV 
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